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Genetic predisposition 

Neurofibromatosis: neurogenic sarcomas 

Li Fraumeni S. (p53-mutation): rhabdomyosarcomas, fibrosarcomas, 

undifferentiated pleomorphic sarcoma 
Gardner S. (APC): desmoid tumor 

Carney-Stratakis (SDH): GIST (CD117 negativity), paraganglioma 

The radiation-induced sarcomas 

Very difficult to deal with 
> Myxofibrosarcoma 

Lymphoedema 

Background agent for angiosarcoma, 
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Trunk 




Visterai 
1977 (22%) 



Fig. 1. Soft tissue sarcoma by site. MSKCCJuly l, 1982 through June 30, 2011. n=9040. 
Ret ro- 1 A, retroperiton e al- i ntraa bdom i n a I . 
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Myxofibro 
sa reo ma 

Synouial 466(5%) 
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Undiff 
1271 (14%} 
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Other 
.2522 (28%) 




Liposarcoma 
1801 {20%) 



Leiomyosarcoma 
1283 (14%) 

Fig. 2. Hi sto logie distribuiti ori of soft tissue sarcoma. MSKCC July 1, 1982 through 
June 30, 2011. n = 9040. GIST, gastrointestinal stromal rumor; MFH f mal ignari t fibrous 
histiocytoma, MPNST, malignant peripherai neural stroma! tumor. 
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The value of the histological subtypes: 

MFH: now pleomorphic sarcoma 
GIST: majority of visceral sarcomas 
The importance of subtypes for prognosis 
RP liposarcomas (90 vs 35% at 10yrs) 
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The value of histological grade: 

70% HG, 30% LG 

50% vs 1 5% 1 0-year risk of death 
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Mitosis 
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GRADE 1 

Low metastatic potential 
GRADE 2-3 

70% metastatic potential 
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Retroperitoneal Sarcoma: 25 Years of Experience 
With Aggressive Surgical Treatment 
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TABLE 1,4: Tumor Ditferentiation Score Accordi ng to the 
Updated Versìon of the French Federation of Cancer 
Centers Grading System 



Ditferentiation score 1 

Well-differentìated libro-, lipo-. or leiomy osar coma 
Differentiation score 2 

Co rive ntio rial fibrosarcoma 

Myxoid sarco mas (MFH, liposarcoma, chondrosarcoma) 
Storiform-pieomorphic MFH 
Conventional leiomyosarcoma 
Well-differentiated or conventional angiosarcoma 
Conventional MPNST 
Ditferentiation score 3 

Poorly dille rentiated fibrosarcoma 
MFH with a non sto rifornì pattern 
Round celi liposarcoma 

Pteomorphic sa reo mas (liposarcoma, leiomyosarcoma} 
Rhabdomy osar coma (embryonaL alveolar, pleomorphic) 
Poorly differentiated and epithelioid angiosarcoma 
Triton tumor, epithelioid MPNST 
Extraskeietal mesenchymal chondrosarcoma 
Osteosarcoma 
Ewing famNy tumors/PNET 
Synovial sarcoma 
Clear celi sarcoma 
Epithelioid sarcoma 
Alveolar soft part sarcoma 
Malignant rhabdoid tumor 
Unditferentiated sarcoma 
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Table 1 

Prognostic factors in soft tissue sarcoma a 




Locai recti rrence Post metastasi s survival 


Di stant recurrence 


Disease-specific survival 


Locai recurrence at presentation Size > 10 cm 


High giade 


High giade 


Positive margins 




Size>5cm 


SizeMOcm 


Fibrosarcoma 




Size>10cm 


Deep location 


Ago 50 




Deep location 


Positive margins 






Locai recurrence at presentation 


Locai recurrence at presentation 








Lower extremity site 



a Adapted from: Pisters P, Leung D, WoodruffJ, Shi W, Brennan MF.Analysis of prognostic factors in 1,041 patients with localized soft tissue sarcomas of the 
extremityj din Oncol 1996:14(5): 1679-89. 
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Retroperitoneal Sarcomas 

• Heterogeneous group of solid tumors, with distinct clinial and 
patologica features. 

• Prior to the initiation of therapy, ali patients should be evaluated and 
managed by a multidisciplinary team with expertise and experience 
in sarcoma 

• Treatable, not curable tumors (more for their anatomical location 
than for their biology). 

• Multimodality treatment (surgery with RT and/or chemotherapy) is 
therefore favored because of the inability to obtain negative surgical 
margins and high locai recurrence rates. 



Retroperitoneal Sarcomas 

Exclude: 

• Tumors originating from RP organs: 

- pancreas 

- kidney 

- adrenai gland 

• Secondary involvement of RP: 

- G.I.S.T. 

- carcinoma 

- melanoma 



Retroperitoneal Sarcomas 



• Consider biopsy if: there is suspicion of other malignancies, for 
patients receiving preoperative RT or chemotherapy 

• Image-guided (CT or ultrasound) core needle biopsy is preferred 
over open surgical biopsy (diagnosis and molecular caracterization) 
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Retroperitoneal Sarcomas 



• Heterogeneous group, mainly made of three histologic subtypes 

• Well differentiated liposarcomas (WDLPS) 

• Dedifferentiated liposarcomas (DDLPS) 

• Leiomysosarcomas (LMS) 



WHO Classrhcation of Tympurs nf 
Soft Tissue and Bone 
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WHO classification of soft tissue tumours 



ADIPOCìTTlC TUMOURS 

Benign 

Lipoma 
Lipomatosls 
Lipomatosis of nerve 
Lipoblastonra / Lipoblastornatosis 
Angiolipoma 
M voli poma 
Chondroirì lipoma 
Extrarenai angkxrtyolipoma 
Extra-adrenal myelQlipoma 
Spinelle celi/ 

Pleomorphic lipoma 
Hibemoma 

Intermediate { locai ly aggressive} 

ArypJcal lìpomatout tumour/ 
Wir^l dirlcronliatcd liposarcorna 

Malignant 

Dedifferentiated liposarcoma 
Myxoid liposarcoma 
Round celi liposarcoma 
Pleomorphic liposarcoma 
Miited-type liposarcoma 
Uposarcorna, not ottierwise speuified 

FIBHOBLASTIC / MYOFIBHOBLASTIC 
TUMOURS 

Benign 

Nodular fasciitis 
I J rolif orativi fasci itis 
Proliferative myositis 
Myositis QSSffiqang 

fibro-osseous pseudotumour of digrts 
Ischaemìc (asdhls 
riastotibroma 

Rbrous hamartoma of infancy 
Myofibroma / Myofibromatosiiri 
Fibrornatosis colli 
Juvenile hy aline fibrornaiosls 
Indusion body fibrornatosis 
Fibroma of tendon shealh 
Dosmoplastic fibroblastoma 
Mammary-type myofibroblastoma 



885070* 

seso/o 

885070 
esai/o 

8861/0 
8890/0 

nmm 

8860/0 
8670/0 
8857/0 
8854/0 
8880/0 



8851/3 



8859/3 
8852/3 
8853/3 
8854/3 
8855/3 
8850/3 



882070 
8824/0 



8810/0 
881 0VO 
8825/0 
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Calcifying aponcurolic fibroma 
Angioniyofibroblasloma 
Cellular angiofibroma 
Nuchal-type- fibroma 
Gardner fibroma 
Calcifying fibrous tumour 

Giani celi angiofibroma 91 60/0 

Iniermediaie (locally aggressive) 

Superfidal flbromaloses (pattinar / piantar) 

Desmoid -type f ibro matoses 08? U 1 
Lipafibromalosis 

imer mediale (rarely meta sta sizing) 

Solrtary fibrous tumour B81 5/1 

and haemangiopericytoma 9 1 50/1 
(ind. Ilpomatous haernangiupericytoiTia} 

Inflammatory myoftjrobJastic tumow 8825/1 

Low qrade myofibroblastic sarcoma 8825/3 
Myxoiriflammatory 

libroblaslic sarcoma 38 1 1 /3 

Infantile fibrosarcoma B814/3 

Malignant 

Adult fibrosarcoma 081 0/3 

Myxofibfosarcoma &81 1 /3 

Low grade fibromyxold sarcoma 08 1 1 fj 

hyalini7ing spindle celi tumour 

Sclerosing epilheliaid fibrosarcoma 031 0/8 



SO-C ALLEO FIBROHISTIOCYTIC TUMOURS 
Benign 

G iant celi tumou r of tendon sbeath 9252/0 

Diffuse-type giani celi tumour 9251/0 

[Jeep benign fibrous bisliocytoma 0830/0 

Intermediate (rarely metastasizing) 

P lecitomi tibrobistiocytic tumour 8835/1 

Giant celi tumour of soft tissues 9251/1 



Malignant 

F ] leornorphic 'MFH' / Undìfferanfialed 

pleomorphic sarcoma 
Giani celi MFH7 Undilferentìaled 

pleomorphic sarcoma 

with giant cells 
Inflammatory MFFT/ Undifferontiatod 

pleomorphic sarcoma with 

prorninenl inflarnmation 



&830/3 



SMOOTH MUSCLE TUMOURS 

Angioleiomyoma 889470 

Doc-p Ic-iomyoma 8890/0 

Genital lekxnyoma fiOWO 

Leiornycsaicoma (exduding skin) 8890/3 



PERICYTIC (PEHIVASCULAR) TUMOURS 

G lomus tumour (and variante) 87 1 1 /0 

maligna ni glomus tumou r 871 1 /3 

Myopericytoma 871 371 



SKELETAL MUSCLE TUMOURS 
Benign 

Rhabdomyoma 8900/0 

ajdufttype 0901/0 

fetal type 8903/0 

genital type 8905/0 

Malignant 

Tmbry ong I rhg bdomyo&arcoma 891 073 

(ind. splndle eel, 09 1 z/3 

hotryoid, anaplastic) 8910/3 

Alveolar rhabdomyosarcoma 

(ind. solid, anaplastic) 8920/3 

Pleomorphic rhabdomyosarcoma 8901/3 



VASCULAR TUMOURS 
Benign 

HaemangSomas of 

su bcut/deep soft tissu e: 91 2070 

capillary 9131/0 

cavemous 9121/0 

arteriovenous 91 23/0 

vc-nous 9122/0 

intramuscular 9132/0 

synovial 91 2070 

rpithelioid haemangioma 9125/0 

Angiomatosi& 

Lymphangioma 91 7070 

Intermediate (locally aggressive) 

Kaposiform haemangioerKlotnelioma 91 3071 

Intermediate {rarely metastasizing) 

R e ti fot m haerìiangioendot^ìelioma 9135/1 
l ] apillary inlralymphalic angiocndothdioma 9135/1 



Compoato baomanginendothdioma 9 1 30/1 

Kaposi sarcoma 91 40/3 

Malignant 

EpiltieJioid riaernangioefidotiielKjma 913373 

A ngbsa rcoma of soft tissue 9 1 PO/3 



CHONDRO-OSSEOUS TUMOURS 

Soft lissue chondroma 922070 

Mesencbymal chondrosarcoma fì?40/3 

Extraakeletal osleoaarcoma 91 80/3 



TUMOURS OF UNCERTAIN 
DIFFERENTIATION 

Benign 

Mramuscular myxoma &940/0 

(ind. collular variant) 

Juxta-articular myxoma 9840/0 

Deep ('aggressive') anglomyxorna E3841/0 
Pleomorphic byalini7ing 

angieclatic tumour 

Ectopie hamadomatous Ihymoma B587/0 

Intermediate (rarely metastasizing) 

Angiomgtoid fibrous histiocytomg 8836/1 

Ossifying fibromyxoid tumour E3842/0 

(ind. atypjcal / maignant) 

Mixed tumour/ 9940/1 

Myoepitholioma/ B982/1 

Parachordoma 937371 

Malignant 

Synovial sarcoma 9040/3 

tpilhelioid sarcoma B804/3 

Alveolar soft part sarcoma 9581/3 

Glear celi sarcoma of soft tissue 9044/3 

Fxtraskeletal myxo id eh ondrosarcoma 9?3 1 /3 

("chordoid" type) 
F'Nt r / EKlrasknlet.il bwing tumour 

pPNET 9364/3 

axl ra stalli al Evuing tumour 9260/3 

□esmoplastic small round celi tumour 9806/3 

Extra-renai rhabdoid tumour 8963/3 

Malignant mesenchymoma 0990/3 
Neoplasms with perivascular epithelioid 

celi differcntiation (l 3 tComa) 

clear celi myomelanocytic tumour 

Intimai sarcoma B300/3 



Tumors and Non-Neoplastic Conditions 
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Medicine 



Retroperitoneal Sarcomas (RPS) 

Miettinen 



□ Desmoid 

■ Fibrosarcoma 

□ Leiomyosarcoma 

□ Liposarcoma 

■ MPNST 

□ MFH 

■ Sarcoma, NOS 

□ SFT/ Hemangiopericytoma 

■ Undiff erentiated 

■ Other 



Liposarcomas 



Four clinicopathologically and genetically distinct types: 

1. Well differentiated liposarcomas (WDLS) 

2. Dedifferentiated liposarcomas (DDLS) 

3. Myxoid liposarcomas 

4. Pleomorphic liposarcomas 



Well differentiated LS (WDLS) 




• > 50% 

•Uncontrollable locai recurrences 
•Risk of dedifferentiation 



Well differentiated LS (WDLS) 

Four histopathological subtypes: 

1 . Lipoma-like-WDLS 

2. Myxoid-WDLS) 

3. Sclerosing-WDLS 

4. Inflammatory-WDLS 



Dedifferentiated LS (DDLS) 




Retroperitoneum 
Abdomen 
45% 



•5% 

•Evolution into a nonlipomatous sarcoma phenotype 
•High risk of metastasis, especially HG 



WDLS/DDLS Genetics 



12q13-15 amplification, with overexpression of MDM2 and 

impairement of p53 function 

The p53-Mdm2 Loop 




Stability/activity 
of associateci proteins 



Growth arrest 



Apoptosis 

Transcription 




Mdm2 mRNA 



AA/ W AA/ 

mRNA of other targets 



IR / UV 
ATM / ATR 
Chk2 / Chk1 



WW Ser20 



Labile 
and 
inactive 



Active 
and 
stable 



WDLS/DDLS Genetics 



New treatment: Nutlin-3a 





. — *■ (Senescence) 
— *■ (Apoptosis) 



Celi Cycle 
Arrest 



Tumorigenic Celi 



Nutilin squeezes into a pocket of the 
MDM2 



1 . Restores the p53 celi cycle checkpoint function, 
that is impaired under the MDM2 overexpression 



2. Causes cancer cells to age and die 



Myxoid LS 

Retroperitoneum 
Head and neck 1% 




20°/o 

• 30%-40% 

• Young adults, thigh location 

• Recurrence common; metastatic rate 30%-40% 

• Round celi LS is considered the higher grade variant 
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Myxoid/Round celi LS - Genetics 



Translocation: t(12;16)(q13;p11) 



DDIT3: gene involved in chromosome 12q13, encodes for a DNA-binding protein 
FUS: gene involved in chromosome 16p1 1 , encodes for a RNA-binding protein. 
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Human Myxoid Liposarcoma 



Myxoid/Round celi LS - Genetics 



The FUS/DDIT3 fusion oncoprotein, prevent normal adipocytic differentiation by 
abnormal expression of DOL54 gene, normally only transiently expressed during 
adipocyte differentiation. 



Growth factors 




Celi proliferation Fai celi specific gene expression 



Pleomorphic LS 

Head and neck 
Thorax 30/0 
4% 




Abdomen 
12% 



• <5% 

•High risk of recurrence and metastasis 

• Genetics: complex, poorly understood 



RP-Leiomyosarcoma 




Age (years) 



•Older middle age, with female predominance 
•Frequent metastases to liver and lung 
•Avoid multivisceral resections 
•Mortality of 80% 

•Nearly uniformly poor prognosis limits the analysis of prognostic factors 
•Genetics: complex karyotype, without any specific aberrations 



Retroperitoneal Sarcomas - OS 
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FIG* 2 Overall survival in patients with primary and recurrent 
retroperitoneal sarcoma {n = 343) stratified by histology grouping. 
ALT, atypical lipomatous tumor; LPS, liposarcoma 



RPS: the first operation is cruciai 



Avoid/minimize the presence of tumor cells at the cut surface 



En-bloc resection to uninvolved viscera 

Nephrectomy, splenectomy, colectomy, minor pancreatic and 
hepatic resections 

Locoregional peritonectomy 
Vascular resections 

Locai recurrence 

the leading cause of death in G1-2 RPS (75% of ali cases) 
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Retroperitoneal Sarcoma: 25 Years of Experience 
With Aggressive Surgical Treatment 




Alessandro Gronchi, Ist.Tumori, Milan 



Extended Surgery for RPS: the Key to Maximizing 

the Potential Cure and Survival 




Better locai control (80% vs 50% at 5 years) 
Better overall survival (70% vs 50% at 5 years) 
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Retroperitoneal Sarcoma: 25 Years of Experience 
With Aggressive Surgical Treatment 



Organ Resected- 1 °Operation N° of patients 



Bowel 67 

Kidney 34 

Adrenai gland 29 

Urinary bladder and/or ureter 23 

Female genital tract 22 

Spleen 20 

Pancreas 20 

Bone 14 

Major vessel 1 2 

Stomachi and/or duodenum 1 1 

Major nerve 1 0 

Liver 1 1 

Prostate 2 
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_ j ' Recurred RPLS 
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Retroperitoneal Sarcoma: 25 Years of Experience 
With Aggressive Surgical Treatment 




RO Surgical resection, without contamination offers the best chances 

for long-term survival. 



